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MNOACHUTEJIBHASA 3AIINCKA

AunreOpa SBJISIETCS OJIHUM M3 OMOPHBIX KYPCOB OCHOBHOTO 0OIIIETO 00pa30BaHUs: OHA
o0OecrieuynBaeT W3Yy4YCHHE JPYTUX JUCIUIUIMH, KaK €CTECTBEHHO-HAy4HOTOo, TaK |
T'YMaHUTAPHOTO IUKIIOB, €€ OCBOCHHE HEOOXOAMMO JIJIsi TPOJOJDKEHUs OOpa3oBaHUS U B
MOBCEAHEBHON >kM3HU. Pa3zBuTue y 0Oydyaromuxcsi Hay4yHbIX MPEACTABICHUN O
MPOUCXOXKJIEHUM M CYIIHOCTH alire0pandeckux aOCTpakiui, Crocode OTpaKeHUs
MaTeMaTUYeCKOW HAyKOW SBIEHMM U TNPOLECCOB B TMPUPOAE H OOLIECTBE, POIU
MaTEMaTUYECKOTO0 MOJICTUPOBAHUS B HAYYHOM TO3HAHWUW M B TPAKTUKE CIIOCOOCTBYET
GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS M KA4YECTB MBINUICHUS, HEOOXOIUMBIX [IJIs
ajanTalid B COBpPEMEHHOM IdpoBoMm obmiecTBe. M3yuenue anreOpel obecrieuynBacT
pa3BUTHE YMEHUs HaONI0JaTh, CpaBHUBAaTh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUIHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JCHCTBUS
U BBIBOJBI, (OpMyIHpoBaTh yTBepkIeHus. OcBoeHHE Kypca ainreOpbl oOecredrBaeT
pPa3BUTHE JIOTUYECKOTO MBINUICHUS OOYYalOlIUXCS: OHU HCIOJIB3YIOT JEIyKTUBHBIE H
WHIYKTUBHBIE PacCyXJIC€HHs, 0O0OOIeHne U KOHKpPETHU3allulo, aOCTparupoBaHHe U
anajoruto. OOydenue anreOpe mpeArnosiaraeT 3HAYUTEIbHBIA OOBEM CaMOCTOSITEIBHOMN
NESATETPHOCTH OOYYaIoIUXCs, TO3TOMY CaMOCTOSATEIBHOE pEeIICHUE 3a/ad  SBISETCS
peanuzaiuei AesTeNbHOCTHOTO MIPUHITUIIA O0yYEeHHUS.

B cTpykType mnporpammbl y4eOHOTO Kypca «Asredpa» najis OCHOBHOIO OOIIETro
o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COJIepKaTEIbHO-METOANYECKUE JIMHUU: «Yucna u
BBIYUCIICHUS», «ANreOpanuecKkue  BBIPAKECHUS», «YPAaBHEHUS W  HEPABEHCTBAY,
«OyHKIMW». Kaxnas W3 3TUX COAEPKATEIBHO-METOJMYECKHUX JIMHUM pPAa3BUBACTCS Ha
MPOTSHKEHUU TPEX JIET U3YUYEHUS Kypca, B3aUMOJICUCTBYS C APYTUMU €ro JIMHUAMU. B xozne
W3yuyeHHUs yd4eOHOro Kypca OOy4aromMMCs TMPUXOAUTCS JIOTMUECKH PacCykIaTh,
HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B CBSI3U ¢ 3TUM B MporpaMmy y4eOHOTO
Kypca «Airedpa» BKIIOYEHbI HEKOTOPHIE OCHOBBI JIOTMKH, MPEICTABICHHBIE BO BCEX
OCHOBHBIX paszJieJlax MaTEeMaTUYeCKOro OOpa30BaHUS U CIOCOOCTBYIOIIME OBJIAJCHHUIO
OOy4YaroIIMMHUCS OCHOB YHHMBEPCAJILHOTO MaTeMaTH4eCcKOTo si3bika. CopaepxaTelnbHOU U
CTPYKTYPHOM OCOOCHHOCTHIO YyUeOHOT0 Kypca «Anredpay SBISIETCS €ro HHTErPUPOBaHHBIN
XapakTep.

Conepxkanue auHUUA «YucClia U BBIUUCICHUS» CIYKUT OCHOBOHM MJIsl JallbHEHIIETro
U3Y4YEHUS] MaTE€MaTUKH, CIOCOOCTBYET pa3BUTHUIO Yy OOYYalOIIUXCS JIOTHYECKOTO
MBIILIEHUS, POPMUPOBAHUIO YMEHUS MOIb30BATHCS AITOPUTMAMHU, & TAKKE TPUOOPETEHHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX [IJIsi TIOBCEIHEBHOM >XKM3HH. Pa3BuTue MOHSATHS O
YUCJ€ Ha YPOBHE OCHOBHOTO o0OIlET0 0O0pa3oBaHUSl CBA3AHO C palMOHAIBHBIMU U
UppalMOHATBHBIMY YKCIaMU, (OPMUPOBAHUEM TIPEICTABICHUNA O JIEWCTBUTEIILHOM YHCIIC.
3aBepilieHre OCBOCHUS YMCIOBOM JIMHUHM OTHECEHO K CpelHeMY 0011eMy 00pa30BaHHUIO.



Conepxkanue AByX anreOpanyeckux JIUHUA — «AnreOpanyeckue BBIPAKCHUS» U
«YpaBHEHHsI W HEPaBEHCTBa» CIOCOOCTBYeT (OPMUPOBAHUIO Y  OOyYarOMUXCS
MaTEMaTUYECKOro armapara, HeOOXOAUMOro JIJisl PEIICHUs 3a/1ad MaTEeMaTUKH, CMEXHBIX
NpPEeIMETOB U MPaKTHUKO-OPUEHTUPOBAHHBIX 3anady. Ha ypoBHe OCHOBHOro oOUIEro
oOpazoBaHus Y4YeOHBIN MaTepuaja TPYIIUPYETCS BOKPYT pallMOHATIBHBIX BBIPAKCHUI.
Anrebpa JIEMOHCTpUpPYET 3HAUEHHME MATEMaTUKU KaK fA3bIKa [JI1  T[OCTPOCHUS
MaTEMaTUYECKUX MOJICJIEH, ONKMCAaHUs MPOILECCOB U SIBJIICHUN pealbHOro mupa. B 3amaun
oOydeHus anredpe BXOIAT TaKKe JalbHEWIlee pa3BUTHE aJTOPUTMUYECKOTO MBIIIJICHUS,
HE0OXO0IMMOT0, B YaCTHOCTH, JIJI OCBOCHUSI Kypca MHGOPMATUKH, U OBJIaJICHUE HAaBbIKAMU
JNEIyKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBanue CHUMBOJIBHBIX (OPM  CIOCOOCTBYET
Pa3BUTHIO BOOOpaXKEHUS, CIOCOOHOCTEH K MATEMaTHIECKOMY TBOPYECTBY.

Conepxkanve (PyHKIIMOHATBHO-TpAQUUECKON JIMHUM HAIEJICHO Ha IMOJIy4YeHUE
OOy4YaroMIMMHUCS 3HAHUM O (YHKIMSIX Kak BaKHEWIIeW MaTeMaTHu4ecKOW MOJENH s
OMHUCAHUS U UCCIIE0BaHUs Pa3HOOOPA3HBIX MPOIIECCOB U SABJICHUN B MPUPOJE U OOIIECTRBE.
N3yuenne martepuana crnocoOCTBYET Pa3BUTHIO y OOYyYAIOIIMXCS YMEHHSI HCIOJIb30BaTh
pa3lIMuHbIE BBIPA3UTENIbHBIE CPEACTBA SI3bIKA MATEMAaTUKH — CIIOBECHBIE, CUMBOJIMUYECKHUE,
rpaduyueckue, BHOCUT BKJIaJd B (OpPMHUpPOBAHUE MPEIACTABICHUN O POJIM MaTEMAaTUKH B
Pa3BUTHUH [IUBUIN3ALUU U KYJIbTYpPHI.

CornacHo y4yeOHOMY IJlaHy B 7-9 Kkiaccax u3ydaeTcsi yu4eOHBIH Kypc «AJredopay,
KOTOPBIN BKIIFOUAET CJIEAYIOIINE OCHOBHBIE pa3/ieibl cojepxkanus: «Hucnaa u BBIYUCICHUSY,
«Anrebpanyeckne BeIpaKEHUN, « Y paBHEHUS U HEPABEHCTBA», « DyHKIIUNY.

Ha usyuenne ydyebHOro Kypca «Anredpa» orBoautcs 306 dacos: B 7 kimacce — 102
yaca (3 Jaca B Hefiento), B 8 kiacce — 102 yaca (3 gaca B Henento), B 9 kitacce — 102 gaca (3
gyaca B HEJIEIH0).



COJEPXAHUE OBYUYEHUA
7 KIIACC

Yucaa 1 BBIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECSITHYHBIE, TIEPEX0] OT OJHON (HOPMBI 3amucu
npobeit k apyroi. IloHATHe palnMOHAIBHOTO YHCHA, 3aluCh, CPAaBHEHHE,
yHOpSAJOYMBAHUE  pALMOHANBHBIX uuceld. ApudmeTrnueckue JEUCTBHUS C
panMoOHAIbHBIMU YKCIIaMH. Pelienne 3amad u3 peasbHOW NPAKTHKW HA 4acTH, Ha
TpoOH.

Crenenb ¢ HaTypaJibHBIM TIOKa3aTeJeM: OIpejesieHne, MNpeodpa3oBaHue
BBIPAKEHUI HAa OCHOBE ONpe/ieNieHus, 3auch OonbIuX yncen. [IpoueHTsl, 3anuch
IPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJE MPOLEHTOB. Tpu OCHOBHBIE 33a/1ayd Ha
IIPOLICHTHI, PEIIEHUE 3a7a4 U3 PEaIbHON IIPAKTHUKHU.

[IpumeHeHMEe TNPU3HAKOB  JICIMMOCTH, PAa30KEHHUE Ha  MHOXUTEIU
HATypaJIbHBIX YUCET.

Peanbuple  3aBUCMMOCTH, B TOM  4Yucile T@psMas U oOpaTHas
IPONOPLHHUOHAIBHOCTH.

AuredpanvecKkue BbIPpaKeHUs

[IepemeHHBIE, UMCIOBOE 3HAYEHUE BBIPAXKEHUS C IEpEMEHHOU. [lomycTumplie
3Ha4YeHUs NepeMeHHbIX. [IpeacTaBneHrne 3aBUCUMOCTY MEXTY BETUYMHAMU B BHUJIE
dopmybl. Beruucnenus no popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAKEHUH,
TOXKJICCTBEHHO paBHBbIE BBIpAXKEHHUS, TMpaBuja mpeoOpa3oBaHUsI CYMM U
IPOU3BEICHUH, MPaBUIIa PACKPBITHS CKOOOK U MPUBEICHUS MTOO0HBIX ClIaraeMbIX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

OnHowiensl 1 MHOrowieHbl. CreneHp MHOrowieHa. CioxeHue, BbIYUTAHUE,
YMHOXEHAE€ MHOTOWICHOB. MOpMyJbl COKpPAIEHHOIO YMHOXEHHS: KBaapar
CyMMBl M KBajpar pasHoctu. Popmysia pa3sHOCTH KBaaparoB. Pazmoxenue
MHOT'OYJIEHOB HA MHOYKUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUEe, KOpPEeHb YpaBHEHHMs, IpaBuUiia peoOpa3oBaHUs ypaBHEHUS,
PaBHOCUIIBHOCTh YPAaBHEHU.

JluHeHOE ypaBHEHHE C OJHOW MEPEMEHHOM, YHWCIO KOPHEN JIMHEHHOIO
yYpaBHEHHMSI, pEIICHHE JIMHEWHBIX ypaBHEHUU. CoCTaBIE€HHWE YpaBHEHHI MO
YCJIOBHIO 3aJja4i. PereHrne TeKCTOBBIX 3a/1a4 C TOMOIIbIO YPaBHEHUIA.

JIuneitHoe ypaBHEHUE C IBYMsI IEpEMEHHBIMU U ero rpaguk. Cucrtema AByX
JIMHEWHBIX YPAaBHEHHMM C AByMs NEPEMEHHBIMU. PemieHue cucrem ypaBHEHHU
Coco0OM MOACTaHOBKU. IIpumepbl peleHuss TEKCTOBBIX 3aJad C IOMOIIbIO
CHUCTEM YpPaBHECHUI.

DOyHKUUA



Koopannara Toukn Ha npsMoi. Yucnosbeie npoMexyTKU. PaccTosHue mexay
JIBYMSI TOUKaMHU KOOPJUHATHOU MPSMOH.

[IpsimoyroJsibHas cuctema koopauHar, ocu Ox u Oy. Abcuucca U opJUHaTa
TOYKH Ha KOOPAWHATHOM MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaMH.
Urenne rpaduxoB peanbHbIXx 3aBucuMoctei. [lonstue dynkuun. [paduk
¢bynkuuu. CoiicTBa Gynkuuii. JIunelinas ¢pynkuus, e€ rpapuk. ['paduk GyHximm
y = |x|. I'paduueckoe pelieHre JWHEWHBIX YpPaBHEHUW W CHUCTEM JIMHEHHBIX
YPaBHEHHI.

8 KUIACC

Yuciia 1 BBIYMCTICHUS

KBagpatubeiii kopeHbp u3 uucia. [loHaTne 00 uUppalMOHATIBLHOM YHCIIE.
Hecsatuunbie TpuOIMKEHUST HppalMOHAIbHBIX yucen. CBoiicTBa apupMeTHYECKUX
KBa/IPAaTHBIX KOPHEW U X MPUMEHEHHE K MPeoOpPa30BAHUIO YMCIIOBBIX BbIPAKEHUN
Y BBIYUCIICHUSM. [[€MCTBUTENIBLHBIE YUCIIA.

Crenensp ¢ nenpIM nokaszaresneM U e€ cpoiicTBa. CTaHaapTHAs 3aMKCh YUCIA.

AnreOpanvecKkue BhIpaKCHUSIAJTeOpandecKkue BhIpaKeHusl

KBampaTHbiii  TpéxuieH, pa3joKeHUE KBAAPATHOTO  TpEXWiIeHa Ha
MHOKHTEIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoi poOwu.
CrnoxeHue, BBIYMTAHHE, YMHOXKCHHE, [ICJICHHE alreOpandecKux ApoOer.
PanmonanpHblie BRIpa)KEHUS U UX IPeoOpa3oBaHue.

VYpaBHEHUs 1 HEpaBEHCTBAY pABHEHUSI M HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opMmysia KOpHEH KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemenue ypaBHeHMM, CBOASIIMXCS K JUHEWHBIM U KBAJIPATHBIM.
[Tpocreiimue ApoOHO-pallMOHAIbHBIE YPABHEHHUS.

['paduueckas uHTEpHpeTalvs YPAaBHEHUN C ABYMsI IEPEMEHHBIMU U CUCTEM
JMHENHBIX YypaBHEHW C JByMs IepeMeHHbIMU. [lpumepbl peleHus cucreMm
HEJIMHEWHBIX YPABHEHU C IBYMs IEPEMEHHBIMH.

Petienne TekcTOBBIX 3a7a4 aareOpandeckuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OAHON NEPEMEHHOM.
PaBHOCUIIBHOCTE HepaBeHCTB. JIMHENHbIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTteMbl TMHEHHBIX HEPABEHCTB C OJTHOM MTEPEMEHHOM.

OyHKINNPYHKIUA

[lonstre ¢yukmuun. OOIaCTh OMNpENENeHUs W MHOXKECTBO 3HAYCHHI
¢ynxun. CiocoObl 3a1anus QyHKINHN.

I'padux dynkuuu. Urenue cBoicTB (pyHKMM 1no e€ rpadpuky. [Ipumepst
rpa@uKoB (QYHKIHMI, OTPAKAIOIIHUX PEATIbHBIE IPOLECCHI.

@DyHKIMK, ONUCHIBAIOIIME TNPSIMYI0 M OOpaTHYK HPOMOPLHOHATIBHBIE
3aBHCHMOCTH, HX rpaduki. OyHkmud y = x2, y = x3, y = \x, y=|x|. [paduaeckoe
pelieHre ypaBHeHU U CUCTEM ypaBHEHUH.

9 KIIACC



Yucia 1 BBIYMCICHUSA

PannonansHble yucia, UppalMoOHaIbHbIE YUCIA, KOHEYHbIE U OECKOHEYHbIE
JeCATUYHbIC ApoOU. MHOXKECTBO JEUCTBUTEIBHBIX YUCEN, IEUCTBUTEIbHbBIC YHCIIA
KaKk OECKOHEUHbIE JAECSATUYHBIE ApoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEKy MHOXECTBOM JICHCTBUTEIBHBIX YMCEII U KOOPJIMHATHOM MPSIMOM.

CpaBHEeHHME JIEMCTBUTENIbHBIX 4HCEN, apupMeTUYECKUe JIEUCTBUS C
JEUCTBUTEIILHBIMU YHUCIIAMHU.

PazMepbl 0OBEKTOB OKPYKAIOIIETO MHUpPa, JAJIUTEIBHOCTh MPOIECCOB B
OKPYXKaroleM MUpE.

[TpubmmxEéHHOE 3HAYEHUE BEJIMYUHBI, TOYHOCTh MpuOImKeHus. OKpyrieHue
yucen. [Ipukuaka u olleHKa pe3yJIbTaTOB BEIYMCICHUI.

YpaBHeHUS U HEPABEHCTBA

JIuneniHOe ypaBHEHME. Pemenne ypaBHEHUM, CBOASAIINXCS K IMHEUHBIM.

KBanparnoe ypaBHeHue. Peunienue ypaBHEHUH, CBOASAIINXCS K KBAJIPaTHBIM.
bukBanpatHoe ypaBHeHue. [IpuMepsl pelienus ypaBHEHUNW TPETbEU U 4ETBEPTOU
CTEIECHEN pa3I0KEHUEM HA MHOKUTEIIN.

Pemenne npoOHO-pallMOHANBHBIX YpaBHEHMM. PenieHue TEKCTOBBIX 3aaad
anredpandecKuM METOIOM.

VYpaBHeHue ¢ AByMsl TIEpEMEHHBIMU U ero Trpaduk. Permenue cuctem AByx
JIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMU. PellleHre cucTeM IByX ypaBHEHHI,
OJIHO U3 KOTOPBIX JHMHEHHOEe, a Jpyroe — BTOpoi cremneHu. [‘paduueckas
WHTEPHPETALHS CUCTEMBI YPABHEHUN C JIByMs IEPEMEHHBIMU.

Pelienne TeKCTOBBIX 3a/1a4 anreOpandeckKuM CrocoOoM.

HucoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OAHOM IlepeMeHHOW. Pemenne cucrem
JMHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBaagpaTHele HepaBEHCTBA.
I'paduueckass uHTEpHpeTalsi HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMU.

OyHKIMNPYHKIUA

KBagpatuunas ¢ynkums, e€ rpadux u cpoiictBa. [lapaGona, xoopAauHATHI
BEPIIMHBI TapadOoIbl, 0Ch CAMMETPHH MTapa0OJIbI.

Ipaduxu pyrxmmit: v = kx, y=kx + b, y =k/x, y=x3, y =Vx, y = [x| , # ux
CBONCTBA.

YucnoBble  mocien0BaTENbHOCTUUMCIOBbIE  MOC/IEI0BATEJIbHOCTH H
Nnporpeccuu

[ToHsiTHE YHUCIOBOM TMOCIEAOBATENBLHOCTH. 3aJlaHUE TMOCIEI0BATEIbHOCTH
peKyppeHTHOH (hopmysoi u popmyIioi n-ro wieHa.

Apudmernueckass U reoMmerpuueckas mporpeccur. PopMmysibl 7-ro yjeHa
apu(pMETUYECKON U T€OMETPUUECKOUN MPOTrpeccuii, CyMMbI MEPBBIX 71 YJICHOB.



N3o0pakenne wieHOB apuMETUYECKOH H TEOMETPUUYECKON Mporpeccuit
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIA M SKCIIOHEHLMAJIbHBIA POCT.

CI1oXHBbIE TPOLICHTHI.
IINIAHUPYEMBIE PE3VYJIIbBTATBI OCBOEHUS TITPOI'PAMMBI

YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4YHOCTHBIE pe3yJbTaTbl OCBOCHMSI IpOrpaMMbl Yy4yeOHOro Kypca
«Anre0Opa» XapaKTepU3yHOTCSI:

1) maTpuoTHyeckoe BOCIMTAHHE:

IPOSIBIEHWEM HMHTEpeca K TMPOLUIOMY M HACTOSLIEMY POCCHUHCKOU
MaTEMaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHOKEHUSIM  POCCUHCKHX
MAaT€MaTHKOB U POCCUMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THUX
JOCTHKEHUH B IPYIUX HayKax U NPUKIAAHBIX chepax;

2) rpaKIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00SI3aHHOCTEN IpakIaHUHA U PEATM3ALUU €TI0
npaB, IMPEJICTaBICHHMEM O MAaTEMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3INYHBbIX CTPYKTYp, ABJIEHUH, MPOLEAYp IpaKIaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3TUUECKUX MPOOJIEM, CBA3aHHBIX
C MPAaKTUYECKHUM IIPUMEHEHUEM JOCTVIKEHHM HAyKH, OCO3HAaHMEM BaXHOCTHU
MOPAJILHO-3TUYECKUX TPUHIUIIOB B ACSITEIBHOCTH YYEHOTIO;

3) Tpy10BO€ BOCTIUTAHHUE:

YCTAaHOBKOM Ha aKTMBHOE Y4YacTHE€ B PpEIICHWM NPAKTUYECKUX 3aaad
MaTeMaTUYECKOW HAIpPaBIEHHOCTH, OCO3HAHWEM BaXHOCTH MAaTEMATHUYECKOIO
o0pa3oBaHMsl HAa MPOTSHKEHUM BCEH >KM3HU IS YCHEHIIHOW MpO(ecCHOHAIbHOU
JESITeIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBUAYAIbHON TPAaEKTOPUH 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETHUYECKOMY  BOCIPHUATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/lay, PELICHWH, pacCyXIEeHUH, YMEHHIO BHJIETh
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpHEHTaUMel B JECATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY HAYyYHBIX
IPEICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTE€MaTHYECKOW HAayKd Kak c@epbl 4YeloBe4YeCKOn
NEATENBHOCTH, JTANOB €€ pa3sBUTUSA U 3HAYMMOCTH U1 Pa3BUTHUS LUBUIIN3ALINH,
OBJIQZICHUEM SI3BIKOM MAaT€MAaTUKH U MATEMaTUYECKOW KyJIbTYypOW KaK CPEACTBOM



MO3HAHUS MHpPA, OBJAJECHHUEM MPOCTEUIINMHU HAaBBbIKAMU HCCIIEIOBATENbCKON
NEeSITENbHOCTH;

6) ¢usnyeckoe BocnuTaHue, GOopMHpPOBAHHME KYJIbTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0J1arONOJTyYHs:

TOTOBHOCTBIO IPUMEHATH MATEMaTUYECKHWE 3HAaHHUS B HMHTEpPECax CBOETO
30pOBbsS, BEACHHS  370pOBOr0  oOpa3a JKM3HH  (3J0pOBOE  IHUTAHHUE,
cOQJIaHCUPOBAHHBIN PEXUM 3aHATHUH M OTAbIXa, peryisipHas (dusndeckas
AKTUBHOCTb), C(POPMHUPOBAHHOCTHIO HaBblKa pedIEKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TAKOTr'O K€ MpaBa Jpyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHEHTAallUe! Ha MPUMEHEHUE MAaTEeMAaTUYECKUX 3HAHUN JUIsl pelIeHus 3a/1a4y
B 00JJaCTH COXPaHHOCTH OKpY>KarolIell cpeapl, IMJIAaHUPOBAHUS TMOCTYNKOB U
OLICHKM WX BO3MOXHBIX MOCIEACTBUN NI OKPYXKAIOIIEH Cpelpl, OCO3HAHUEM
TI00AJIBHOTO XapakTepa dKOJIOTHUECKUX MPOOJIEM U MyTEH WX PEIICHNUS;

8) amanTanusa K U3MEHAIIMMCH YCJOBUSM COUMAJIBHOW U NMPHUPOIHOH
cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCIOBHUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUYECKYIO JEATENbHOCTh, B TOM YHCIIE
YMEHHE YUUThCA y OPYTHX JIOojed, NpuoOpeTatb B COBMECTHOW AESITENbHOCTU
HOBBIC 3HAHUS, HABBIKYA U KOMIIETEHIIUU U3 OIbITA IPYTHUX;

HEOOXOIMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHMM, B TOM YHCIE
(bopMyaMpOBaTh UAEH, MOHATHS, TUIIOTE3bl 00 0OBEKTAX U SIBJIECHUSAX, B TOM UUCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb JeGUIUTHl COOCTBEHHBIX 3HAHUH W
KOMITETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CUTYyallMlO, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallMI0O KakK BbI30B, TPEOYIOIIMA KOHTPMEp, KOPPEKTUPOBATH
NpPUHUMAEMbIE pelIeHUus] U JeUCTBUS, (GOPMYJIHUPOBATH U OIEHUBATH PUCKU U
HOCTIEACTBUSL, (HOPMHUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble Jilornueckue aeicTBUA:

e BBISABIISITh U XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKK MaTEMaTHYECKUX
OOBEKTOB, TMOHSTHH, OTHOIICHUN MEXIY IOHATHAMHU, (POPMYIUPOBATH
ONpENECICHNUs] TOHATUH, YCTAHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KJaccu(UKaIi, OCHOBAaHUS JUIsl OOOOIICHUS W CPaBHCHHWS, KPUTECPUU
MIPOBOAMMOTO aHAJIN3a;



BOCIIPUHUMATh, (OPMYIUPOBATh M  NPEOOPA3OBBIBATh  CYXKJICHUS:
YTBEPAUTENbHbIE U OTpULIATENbHbIC, €IUHUYHbIC, YaCTHbIE M OOIIueE,
YCIIOBHBIE;

BBISIBISITH ~ MaTE€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3H U
npotuBopeursi B (akTax, JAHHBIX, HAONIOJACHUSX U YTBEPKICHUSX,
npeajiaraTb ~ KPUTEPUM  JJIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHN;

JieNiaTh BBIBOJABI C HCIIOJNH30BAHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
UHAYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIIOUEHUH 0 aHAJIOTHH;
pazOupaTh J10Ka3aTENbCTBA MATEMATHUYECKUX YTBEPXKICHUN (TIPSIMbIE U OT
MPOTHUBHOIO), MPOBOJAUTH CAMOCTOSATENIBHO HECIOXKHBIE JT0Ka3aTelIbCTBa
MaTeMaTHYeCKux (aKToB, BBICTPaMBATh aAPTyMEHTAIMIO0, TPUBOAHTH
IpUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BEIOWpATh Ccrmoco0 pereHus yueOHOW 3ajaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB peEIIeHUs, BBHIOMpaTh Haubonee MNOAXOAAIMMN ¢ Yy4ETOM
CaMOCTOSATENbHO BBIICICHHBIX KPUTEPHUEB).

Ba3oBble ncciieqoBare/iLCKe 1elCTBUA:

WCIIOJIB30BaTh BOTIPOCKHI KaK MCCIIENOBATECILCKHA WHCTPYMEHT IMO3HAHWS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mpobdiemy,
CaMOCTOSITENIFHO YCTaHABJIMBATh HWCKOMOE U JaHHoe, (OpMHUPOBATH
THIIOTE3Y, aprTyMEHTHPOBATh CBOKO TIO3UIUIO, MHCHHUC;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIaHY HECJIOKHBIN
DKCIICPUMEHT,  HEOOJIBIIIOE  HWCCIAEAOBAaHWE MO  yCTAHOBIICHUIO
OCOOCHHOCTEHl MaTeMaTHYECKOro OOBEKTa, 3aBHCHMOCTEH OOBEKTOB
MEXy COOO0M;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIIEHHUSI U BBIBOBI 110 pe3ysibTaTaM
MIPOBEICHHOTO HAOJIONEHUS, WCCIEAOBAHUS, OIICHHBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TAKKE BBIJABUTATH
NIPE/IIIONIOKEHHUS O €0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ unpopmanmeii:

BBISIBJISITH HEJJOCTATOYHOCTh W HW30BITOYHOCTh HMH(OpPMAINH, TaHHBIX,
HEOOXOUMBIX JIJISl peLIeHUs 3a/1a4u;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh WU HMHTEPIPETUPOBATH
uH(OPMAIUIO Pa3IUYHBIX BUAOB U POPM IPEICTABICHHUS;

BbIOMpaTh (opMy TMpeACTaBiICHUS HH(POpMAUUMU U HWLIIOCTPUPOBATH
peliaeMble 3aJaud CXEeMaMH, auarpaMMamMi, WHOM Tpadukod Hu uX
KOMOMHAIIMSIMHU;



OIICHUBATh HAAEKHOCTh UH(POPMALUU IO KPUTEPUSIM, MPEI0KEHHBIM
y4HuTeNIeM WIN CPOPMYITHUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHUKAaTHBHBIEC YHUBEPCAJIbHbIC YUeOHbIE 1elCTBHSA:

BOCIIpUHUMATh U (OPMYJIHUPOBATh CYXICHHS B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIICHUS, SICHO, TOYHO, TPaMOTHO BbIpaXaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX U MUCHBMEHHBIX TEKCTaX, /aBaTh MOSCHEHUS T10
X0y pelIeHus 3a7a9i, KOMMEHTHPOBATh MOTYYCHHBIN pe3ysbTar;

B X0J1€ 00CY>KJEHUS 3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYK/1aeMOM TEMBI,
po0ieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIICJIEHHBIE HA TIOUCK
pEIIEHHUs], COIOCTABIATh CBOM CYXJIEHUS C CYXICHUSMHU JpPYyTux
YYaCTHUKOB JUayora, oOHapy>KMBaTh Pa3iMude U CXOJACTBO MO3UIUH, B
KOppEKTHOU popMme hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NOPENCTaBIATh  pe3yJbTaTbl  pPEIICHHUS  3aJauyd,  SKCIEPUMEHTA,
UCCJICIOBaHMs,  TPOEKTa,  CaMOCTOATENLHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a]1a4 NMPE3EHTAMN U OCOOEHHOCTEHN ay IUTOPHH;
NOHMMAaTh W HUCHOJb30BaTh  MpEUMyIIecTBA  KOMaHIHOM U
WHAMBUIYAIIbHON paboThl TpU pEIIeHUH Y4YEOHBIX MaTeMaTHYEeCKUX
3a/ay;

IPUHUMATh LEJIb COBMECTHOU JESTeNbHOCTH, TUIAHUPOBATh OPraHU3aLUIo
COBMECTHOM pabOThl, pacrpeneniarb BHUAbI paboOT, 0roBapuBaTHCH,
o0cyxaaTh Mpoliecc U pe3yiabTaT padoThl, 000011aTh MHEHUS HECKOIBKUX
JIIOJICH

y4acTBOBaTh B TpYNIOBBIX ¢opMax paboTel (oOcyxaeHus, OOMeH
MHEHUSIMH, MO3TOBBI€ IITYpMbl W JApPYTHE), BBIIOJHATH CBOIO YacTb
paboThI U KOOPJIMHUPOBATH CBOM JCHCTBUS C IPYTUMU YWICHAMH KOMaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJIAJa B OOMIMIA MPOAYKT MO KPUTEPHSIM,
c(hOpMyIHPOBAHHBIM YYaCTHHUKAMHU B3aUMO/ICHCTBUSI.

PeryasiTuBHbIe YHHBepPcaJbHbIE YueOHbIE NeicTBUSA
Camoopranusanus:

CaMOCTOSTENIbHO COCTAaBIISATh IUIAH, AJITOPUTM PEIICHUs 3aadu (WU €ro
4acTh), BIOMpATh CMOCOO pElIeHHs C Y4ETOM HMEIOIIMXCA PECYpPCcOB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBaTb M KOPPEKTUPOBATH
BapUaAHTHI pEIICHUH ¢ Y4ETOM HOBOW MH(MOpMAIUH.

CﬂMOKOHTpOJ’Ib, AMOIHMOHAJIbHbIN HHTEJJIEKT:

BJIAJE€Th CHOCO0AMU  CaMOIPOBEPKH, CAMOKOHTpOJII Mpolecca |
pe3yabTara penieHusi MaTeMaTUueCKOM 3a/1auu;

NpEeABUJICTh TPYJIHOCTHU, KOTOpPbIE MOTYT BO3HHUKHYTh MpPHU PEHICHUU
3a7laul, BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENLCTB, HAACHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



e OLICHUBATh COOTBETCTBHUE PE3yJIbTaTa AEATEIBHOCTH IOCTABICHHOM LEIU
U yCIIOBUSIM, OOBACHATH NPUYUHBI JTOCTHKEHUS MM HEJOCTUKEHUS LIENH,
HAXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEJMETHBIE PE3YJIBTATBI

K xoniy oOyuenuss B 7 KJjacce O0Oy4arolUuics TMOMYYUT ClEAYIOLINE
peAMETHBIE PE3YIbTaThI:

Yncsia v BbIYMCJIEHUS

BrimonasaTh, coyeTass yCTHbIE W TUCHBMEHHBIE MTPUEMBI, apuPMETUUECKUE
JNEUCTBUS C pPallMOHATbHBIMU YUCIAMU.

HaxoauTe 3HaueHHs] YUCIOBBIX BBIPAXKEHUN, MPUMEHSATH Pa3HOOOpa3HbIE
CrocoObl U MPUEMBI BHIYMCICHUSI 3HAYEHUN APOOHBIX BBIPAXKEHUM, COAECPKAIINX
OOBIKHOBEHHBIE U JIECATUYHbBIC TIPOOH.

[lepexoauTts OoT omHON (HOPMBI 3amMUCH YUCEN K Apyroi (mpeoOpa3oBhIBAThH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YaCTHOCTH B O€CKOHEUYHYIO JECATUYHYIO APOOB).

CpaBHUBATH U YNIOPSAI0YMBATH PAIMOHAJILHBIC YUCTIA.

OxpyrisaTh yucna.

BpInonHATE MPUKUIKY M OLIEHKY PE3yJIbTaTa BIYMCICHUN, OLIEHKY 3HAYCHHUIN
YUCJIOBBIX BBIPAKEHHI. BBINOIHATE AEHCTBHUS CO CTENEHSMH C HATypalbHBIMH
MOKa3aTeIsIMHU.

[IpuMeHsTH  MpU3HAKK  JEAUMOCTH,  Pa3JOKEHUE HAa  MHOXKHUTEIU
HATypaJIbHBIX YUCET.

Pemate mpakTHKO-OpPUEHTHPOBAHHBIE 3a/layd, CBSI3aHHBIE C OTHOILLIEHHEM
BEJIMYMH, MPONOPIHMOHAIBHOCTHIO BEJIMYHMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUS 3a7ad ¢ Y4ETOM OTPAaHMYCHHH, CBSI3AHHBIX CO CBOMCTBAMHU
paccMaTprUBaEMbIX OOBEKTOB.

AuredpanvecKkue BbIPpaKEeHUA

Hcnonb3oBaTh anredpanyeckyto TEPMHUHOJIOTHIO M CUMBOJMKY, TPUMEHSThH
e€ B Ipolecce OCBOCHUs y4eOHOro MaTepuarna.

Haxoguth 3HaueHus OyKBEHHBIX BBIPDAXEHUU NTPU 3aJaHHBIX 3HAYCHUSX
NEPEMEHHBIX.

BoimonasaTe  mpeoOpa3oBaHus — LETOTO  BBIPAKEHHUS B~ MHOTOWIEH
pPUBEACHUEM TIOJIOOHBIX CJIAra€MbIX, PACKPHITHUEM CKOOOK.

BeinmonHaTs, yMHOXEHHE OJHOYJEHA HAa MHOTOWIEH M MHOTOuYJieHa Ha
MHOT'OYJIEH, TPUMEHSITH (hOPMYJIbl KBaJpaTa CyMMbI U KBaJipaTa pa3HOCTH.

OcyuiecTBIATh Pa3ioKEHUE MHOTOWICHOB HAa MHOXHUTEIM C IMOMOUIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXWTENS, TPYNIUPOBKH  CIAracMbiX,
puUMEHEeHUS (HOPMYJT COKPAIIEHHOTO YMHOKEHUS.



[TpumensTh npeoOpazoBaHUsI MHOTOYJICHOB ISl PELLEHUS Pa3IMYHBIX 3a]a4
U3 MaTEMATHKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHON NTPAKTUKHU.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATYPAJIBHBIMU IIOKA3aTEISAMU UL
npeoOpa3oBaHUsI BEIPAKECHUH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHsS IpaBHIIA
Nepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIIbLHOMY emy. [IpoBepsATh, sABIsIETCS
JIM YUCJIO KOPHEM YPAaBHEHUS.

[TpumensTh rpaduveckie METOIbI PU PEIICHNUN JTUHEHHBIX YpaBHEHUHN U UX
CUCTEM.

[lonOupate mnpuMepsl Map YHUCEN, SIBISIOIIUXCS PEIICHUEM JIMHEHHOTro
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTU TpauK JIMHEWHOTO YPAaBHEHHUS C
JIBYMsI TI€PEMEHHBIMH, MOJB3YsACh TpaduKOM, MPHUBOIUTH MPUMEPHI PEIICHUS
YpaBHEHHUS.

Pemate cucteMsl 1ByX JMHEHHBIX YPaBHEHUN C ABYMs IIEPEMEHHBIMH, B TOM
qucie rpaguuecKu.

CocraBnaTe M pemaTe JIMHEMHOE YPAaBHEHUE WIH CUCTEMY JIMHEHMHBIX
YPaBHEHMM 110 YCIOBHMIO 3aJa4yd, WHTEPIPETUPOBATbH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ NIOJy4EeHHBIN PE3yJIbTaT.

DOyHKUUA

N300paxath Ha KOOPAMHATHOM MPSMON TOUYKH, COOTBETCTBYIOIINE 3a1aHHBIM
KOOpAWHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3aIIMCHIBATH YUCIOBBIE IPOMEKYTKH Ha
anreOpandeckoMm s3bIKe.

OtrMeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 3aJIaHHBIM KOOpJMHATaM,
CTpOUTh Irpaduku TMHEHHBIX QyHKIMI. CTpouTh rpaduk GyHKIMH Yy = |X|.

OnuceiBaTh € MOMOIIbIO (YHKIMA HW3BECTHbIE 3aBUCHMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
POU3BOJAUTEILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHne QyHKIUY 110 3HAYEHHIO €€ apryMeHTa.

[TonumaTe rpaduyeckuid cocod MpEeACTaBICHHUS W aHaW3a WH(OpManuu,
U3BJIEKAaTh U HMHTEPIPETUPOBATHh HHPOPMAIIHIO U3 TPAPUKOB PEAbHBIX MPOIIECCOB
Y 3aBUCHMOCTEM.

K koHmy oOyueHus B 8 Kkiacce oOydaromuiics MOJYYHUT CJEAYIOLINE
IIPEAMETHBIE PE3YIBTATHI:

Yuciia 1 BBIYUCTICHUSA

Hcnonp30BaTh HadalbHBIE IPEICTABICHUS O MHOXECTBE JIEUCTBUTEIIBHBIX
qucesl IJIsl CPAaBHEHUS, OKPYTJICHHs U BbIUMCICHUH, N300paxkaTh AeMCTBUTEIbHBIC
qKCJIa TOYKaMU Ha KOOPAUHATHOW MPSMOM.



[IpumenaTy mnoHATHE apU(METHUUECKOrO0 KBAJAPATHOTO KOPHS, HAXOIUTh
KBa/IpaTHbIE KOPHH, UCIOJIBb3YS MPHU HEOOXOAUMOCTH KaJbKYJSITOP, BBIMOIHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEPKAIIMX KBAApPATHbIE KOPHHU, HCIOJIb3Ys
CBOMCTBA KOPHEHN.

Hcnonp3oBath 3amucu OONBIIMX U MaJbIX YHUCEN C TOMOIIBI0 ECATUYHBIX
npo0eii u crenieHeit yucia 10.

AuredpanvecKue BbIPAKEHUA

[IpuMeHATh MOHATHE CTENEHH C IEeJNbIM [OKAa3aTEeNeM, BBINOIHATh
npeoOpa3oBaHus BBIPAXKEHU, COAEPKAIUX CTEINEHH C LEJBIM I0Ka3aTeJIEM.

BrInonHATE TOXIIECTBEHHBIE MPEOOpPa30BAHUS PAIIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBUJI ACHCTBUIN HaJ MHOTOYJICHAMU U alre0pandyecKuMu Apo0siMu.

PacxiianpiBaTh KBaApaTHBIN TPEXUWIEH HA MHOXKUTEIIH.

[IpumeHnsaTh npeoOpa3oBaHus BBIPAXKEHUH I PEeIICHUs pPa3IMYHbIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemare nMHEHBIE, KBAaJIpAaTHBIE YPABHEHUS W PallMOHAIBHBIE YpPaBHEHMS,
CBOJISIIIMECS K HUM, CUCTEMBI IByX YPaBHEHUH C ABYyMS IEPEMEHHBIMHU.

[IpoBOoauTE MpOCTENIINE UCCIIETOBAHUSA YPABHEHUM U CHCTEM YpPaBHEHUM, B
TOM YHUCJIE ¢ TPUMEHEHUEM TpadUuecKuX MpeIcTaBlieHnil (YCTaHABIUBATh, UMEET
JY YpaBHEHUE WIM CHCTEMa YPABHEHUM PEIICHUS, €CIIM UMEET, TO CKOJIbKO, W
npouee).

[lepexoauTh OT clIOBECHOM (HDOPMYJIMPOBKU 3aJaud K €€ airedpanyeckou
MOJIEIM C TIOMOILIBIO COCTaBJIEHUS YPAaBHEHUS WM CHUCTEMBI YpaBHEHUH,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJIYYEHHBIN PE3YIbTaT.

[IprMeHSATh CBOWCTBA YMCIOBBIX HEPABEHCTB JUISI CPABHEHHUS, OLECHKH,
peuaTh JMHEUHbIE HEPABEHCTBA C OJHOM MEPEMEHHOM W MX CHUCTEMBI, JaBaTh
rpa@uyuecKyr0 WIUIIOCTPALIMI0 MHOXKECTBA PEIICHWHA HEpPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DOyHKIMHA

[ToHumaTh ¥ UCMONB30BaTh (PYHKIIMOHAIBHBIC MOHATUS U A3BIK (TEPMHHBI,
CUMBOJINUECKHUE O0O03HAYECHUsI), ONpENesATh 3HaueHUE (YHKIUU MO 3HAYCHUIO
apryMeHTa, ONpeAeNsTh CBOMCTBA (PyHKINHU 1O €€ TpaduKy.

Ctpouts rpadvku dJIeMEHTapHBIX (YHKIIMA BUIA:

y =kix, y =x2, y = x3,y = [x|, y = VX, OIHCBIBaTh CBOWCTBA UHCIOBON
dbyHKIIMA 110 €€ TpaduKy.

K xoHiy oOydeHuss B 9 kJiacce OOyYarolIMiiCS TOTYYHUT CIEAYIOIINE
NpEAMETHBIE PE3YIbTATHI:

Yucaa 1 BIYMCICHUA

CpaBHMBATh M YIIOPSI0YMBATH PAIMOHAJIbHBIE U UPPALlMOHAIbHbBIC YHCIIA.



Boimonuaate  apudMernyeckue JACUCTBUS € paAlMOHAIBHBIMU  UYHCIIAMH,
codyerass YCTHbIE W TIMCbMEHHBIE MNPUEMBI, BBINOJIHATH BBIYUCICHUS C
UPpalUOHAIBHBIMU YHUCIIAMMU.

Haxonute 3HaueHHsT CTENEHENM C 1LEIbIMUA MOKA3aTesIMA W KOPHEH,
BBIYUCIISITh 3HAUEHUSI YUCTIOBBIX BBIPAKECHUIA.

OKpyrisaTh [E€UCTBUTENbHBIE YHCIIA, BBINOJHATh MPUKUAKY pe3yJibTara
BBIYMCIICHUH, OLICHKY YUCIIOBBIX BHIPAKCHUMH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE W KBaJpaTHBIC YPAaBHEHHWS, YPAaBHEHUS, CBOISILIMECS K
HUM, IPOCTEHIITNE TPOOHO-PAIIMOHANILHBIE YPABHECHHUS.

Pemats cuctembl ABYX JIMHEMHBIX YPaBHEHUW C ABYMS NEPEMEHHBIMU M
CHUCTEMBI JBYX YPaBHEHUM, B KOTOPBIX OJIHO YPABHEHUE HE SBJISETCS JIMHECUHBIM.

Pemiath TekcTOBbIE 3ajauu  aJireOpamdeckuM CrocoOOM C  MOMOUIBIO
COCTaBJICHUS YPABHEHUS UJIM CUCTEMBI JIBYX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBoauTe mpocrenmme UCCIeN0BaHUsl YPABHEHUM U CUCTEM YPABHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpeacTaBlieHuid (YCTaHaBIUBaTh, UMEET
JM ypaBHEHUE WJIM CHUCTEMA ypAaBHEHUW PEUICHHMS, €CIIM HUMEET, TO CKOJIbKO, U
npouee).

Pemate nuHeliHbIE HEpPAaBEHCTBA, KBAJpaTHBIE HEPABEHCTBA, H300pa)kaTh
pelIEHNE HEPABEHCTB HA YHUCJIOBOM MPSMOW, 3allMCHIBATH PEIICHUE C MOMOUIBIO
CHMBOJIOB.

Pemate cucTEMBI  JMHEWHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIFOYAIOIINE KBAJpPaTHOE HEPABEHCTBO, W300pa)xkaTh PEIICHUE CHCTEMbI
HEPABEHCTB HA YHUCIIOBOM NPSMOM, 3alIMChIBATH PELIEHHUE C TIOMOLIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEUIEHUH PA3JIMYHBIX 3a]1a4.

DOyHKUUT

Pacno3naBath (QyHKIMM U3YYEHHBIX BHAOB. [loka3piBaTh CXeMaTUYECKHU

pacrnoyiokKeHNUEe Ha KOOPJAMHATHON TUIOCKOCTU TpadukoB GyHKIUN BUaa: y = kx, y
=kx+b y=ki y=ax2 +bx + ¢ y=1x3 y=13x y = |x|, B 3aBucEMOCTH OT
3HaYeHUI K03()PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKITHIA.

Crpouth U H300pakaTh CXEMaTHYECKU TpapUKy KBaJAPATUUHBIX (PYHKIIMM,
OMUCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIUN MO UX TpaduKaM.

Pacno3naBaTh KBagpaTHuuHy0 QYHKIUIO MO (GopMylie, IPUBOJUTH MIPUMEPHI
KBaJIpaTUYHBIX (QYHKINI U3 peanbHON )XKU3HH, (PU3UKH, TEOMETPHUH.

Yucii0BbIe MOCTEAOBATEIbHOCTH U IIPOTPeCcCHH

Pacnio3naBaTh apu(MeTHUYECKYyI0 U TE€OMETPUUYECKYK) MPOTPECCUM IPU
pa3HBIX CcrocoOax 3aaHusl.



BrIMonHAT,  BBIYMCIEHHS C HCHOJB30BaHHEM (opMyl n-ro djeHa
apu(pMEeTUIECKON U TEOMETPHUECKOHN MPOTPECCHiA, CyMMBI TIEPBBIX N YJICHOB.

N300pakaTh YICHBI IOCJICIOBATEIBHOCTH TOYKAMHU HA KOOPJIWHATHOMN
TUIOCKOCTH.

Pemate 3amaum, cBSI3aHHBIE C YHCIOBBIMHU IOCJIEIOBATEILHOCTSIMU, B TOM
quclie 3a7a9d U3 pealbHON JKU3HH (C MCIIOJIb30BAaHUEM KaJbKYJISATOPA, ITUPPOBHIX
TEXHOJIOTUH).



Y4yeOHO-TeMATHYECKHH IIJIAH 7 KJjace
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No TJIABA YUCJIO YHCJIO YACOB HA YUCJIO YACOB HA
YPOKOB M3YYEHUE HOBOW TEMbI KOHTPOJIb
1. | Apobu 1 npoueHTbI 13 11 2
2. | MpAmasa nponopLMOoHanbHOCTb 8 7 1
3 BeeaeHue B anrebpy 10 9 1
4. | YpaBHeHusA 11 10 1
5. | KoopguHaTbl 1 rpadukm 9 8 1
6. | CBoucTBa CTeNeHM ¢ HaTypasibHbIM NOKasaTenem 9 8 1
7. MHorouneHbl 17 15 2
8. | PasnoxeHne MHOroYneHa Ha MHOXUTeNn 17 16 1
9. | YactoTa 1 BEpOATHOCTb 5 4 1
10. | IToBTOpEHME 3 2 1
HUTOI'O 102 90 12
YueOHO-TeMaTHYeCKHH IJIaH 8 KJacc
No TJIABA YUCJIO YPOKOB YHCJIO YACOB HA YHCJIO YACOB HA
U3YYEHUE HOBOM TEMbI KOHTPOJIb
1. Anrebpaunyeckume apobu 24 21 1
2. KBagpaTHble KOpHU 17 16 1
3 KBagpaTHble ypaBHEHUA 19 18 1
4. CucTembl ypaBHEHUM 19 18 1
5. DyHKLMK 14 18 1
6. BepoATHOCTb U CTaTUCTUKA 6 6
7. IToBTOpEHue 3 93 1
102 6
Y4yeOHO-TeMaTHYECKHMH TUIaH 9 Kiacce
Ne TJIABA YHUCJIO YPOKOB YHUCJIO YACOB HA YUCJ0O YACOB HA
M3YUYEHUE HOBOM TEMBbI KOHTPOJIb
1. | HepaBeHcTBa 20 18 1
2. | KBagpatuuHasa oyHKLmMA 20 19 1
3 | YpaBHeEHMA 1 CUCTEMbI YPaBHEHUI 25 23 2
4. | ApndmeTtnueckana u reomeTpmyecKas 17 16 1
nporpeccun
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CTaTucTnyeckme uccneaoBaHus 7 7
IToBTOpEHME 13
102 83




TemaTu4yeckoe NIIAHUPOBAHUE
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(C yKasarnuem Koaudecmeda 4acoe, OMBOOUMBIX HA 0CBOEHUE KANCOOU meMbl)

AJITEBPA 7-9
? ypoka Ne nynkma Tema ypoka Konuuec meo
uacoe

1 2 3 4

1 Bxonnas koHTpOIBHAS paboTa 1

JaBa 1.
3004 1 ipoueHTsl (12 yacon)

2 1.1 CpaBaenue apooeit 1
3-4 1.2 Brluncnenus ¢ pauuoHaIbHBIMU YHCIAMU 2
5-6 1.3 CreneHs ¢ HaTypaJlbHBIM MTOKa3aTeleM 2
7-10 1.4 3amauu Ha TPOTICHTHI 4
11-12 1.5 CTaTUCTHYECKUE XapaKTEPUCTUKH 2

13 3aver Nel «/[podu M mpoueHTHD 1

JaBa 2.
psiMasi MPONMOPIMOHAJIBHOCTD (8 YacoB)
14-15 2.1 Amnanu3 3a4eTHOH paboThl. 3aBUCUMOCTE (POPMYJIBI 2
16-17 2.2 [Ipsimas mponopumonaibHOCTh. OOpaTHAs 2
IPONOPLUHOHAIBHOCTb

18 2.3 IIponoprnu. Penrenne 3amay ¢ mOMOIIBIO TIPOIIOPIIANA 1
19-20 2.4 IIponoprimoHabHOE JETIeHNE 2

21 3aver Ne2 «IIpsiMas NpONOPUHOHATBHOCTD) 1

JaBa 3. Beenenue B anreopy (10 yacos)
22 3.1 AHanu3 3a4eTHoi paboTel. BykBeHHas 3amuch CBOHCTB 1
JNEUCTBUI HAJl YUCIaMU
23-24 32 IIpeoOpazoBanue OyKBEHHBIX BBIPAKEHHIMA 2
25-27 33 PackpriTue ckobox 3
28-30 34 IIpuBeneHne MOJOOHBIX CIAraeMbIX 3
31 3a4ger Ne3 «IIpeoOpasoBanue OyKBeHHBIX BbIpameHuin» | 1
jgaBa 4. YpapHenusi (11uacos)
32-33 4.1 Amnanu3 3a4eTHOl paboThl. AnredpanyecKuii crocoo 2
pelIeHus 3a1a4
34-35 4.2 Kopuu ypaBHenuit 2
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36-38 4.3 Pemenne ypaBHeHMit
39-41 4.4 Pemenue 3aau ¢ moMolp0 ypaBHEHUH
42 3ader Ned4 «JInHeliHbIe ypaBHEHUSA»

I'nasa S. Koopaunat

bl ¥ rpaduku (9 yacon)

43-44 5.1 AHanu3 3a9eTHO# paboThl. MHOXECTBA TOUCK Ha
KOOPJMHATHOMN MPSMOU
45 5.2 PaccTosHne Mexay ToukaMu KOOpIUHATHOM NpsiMoit
46-47 53 | I'paduxu
48-49 54 E1e HeckonbKo BaXKHBIX rpaduKoB
50 5.5 I'paduxu BokpyT Hac
51 3auer NoS «koopaAuHATHI U TPAGUKN»

I'naBa 6. CBolicTBa cTeneHH ¢ HATYPAJIbHBIM NOKa3aTesieM (9 4acoB)

52-54 6.1 Amnanu3 3aueTHol pabotel. [Ipon3Benenne u yacTHOE CTeneHeH
55-56 6.2 CremneHb cTeNeHH, IPOU3BEACHHS U IpoOU
57-58 6.3 Pemenne koMOMHATOPHBIX 33134

59 6.4 [TepecTanoBku

60 3ader Ne6 « CBoiicTBa cTeneHH ¢ HATYPAJIBHBIM

ImoKa3aTejgaeM»

I'naBa 7. MHuorouiensl (17 yacoB)

61 7.1 Amnanu3 3aueTHOH paboTel. OTHOUIEHB H MHOTOUJICHBI
62-64 7.2 CnokeHre U BEIYUTaHHE MHOTOYICHOB
65-67 7.3 YMHOKEHHE OJHOUYICHA HA MHOTOWICH
68-70 7.4 YMHOXEHIE MHOTOYJICHA HA MHOTOWICH
71 7.5 3auyer Ne 7 «/lelicTBHSI ¢ MHOTOYJIEHAM M)
72-74 7.6 AHanu3 3a4eTHo paboTel. DOpPMyYIIBI KBapaTa CyMMBI U
KBaJipaTta pa3HOCTH
75-76 7.7 Peuienue 3a/1au ¢ moMOIIIbIO YpaBHEHUM
77 3auer Ne 8 « Perienue 3a1a4 ¢ noMouib10 ypaBHeHU D

I'naBa 8. Pa3jio:keHue MHOro4jieHa Ha MHOKUTeH (17 yacoB)

78-80 8.1 AHnanu3 3a4eTHOM paboThl. BeiHeceHne obero
MHOYKUTEIS 34 CKOOKH
81-83 8.2 Crioco0 rpynmnupoBKU
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84-86 8.3 dopMyna pa3HOCTH KBAPaTOB 3
87-88 8.4 ®dopMmya pa3HOCTH KyOOB 2
89-90 8.5 PasnoxeHnne Ha MHOXKHUTENIN ¢ IPUMEHEHUEM HECKOJIBKUX 2
croco0oB
91-93 8.6 Pemienue ypaBHeHMI C TOMOIIBIO Pa3I0KEHUSI HA MHOKHUTEIHN 3
94 3auer Ne9 «DopmMyJibl COKPALIEHHOT0 YMHOMKEHHUS» 1
I'maBa 9.4
YacToTa M BepOSITHOCTH (5 YyacoB)
95-96 9.1 Amnanus 3a4eTHOM paboTbl. OTHOCUTENIBHAS YaCcTOTa CIlydyaifHOTO | 2
COOBITHSA
97-98 9.2 BeposiTHOCTB cityyalitHOTO COOBITHS 2
99 3aver Ne 10 « YacToTa 1 BEepOATHOCTB)» 1
IHoBTOpenue (3 yaca)
100 99 AHanu3 3a4eTHON pabOoTHI. 1
101 100 HToroBas KOHTpoOIbHAs paboTa 1
102 101 AHanu3 KOHTPOJIBHON paboOTHI 1
AJITEBPA 8
Ne ypoxa Ne nynkma Tema ypoxa 1uYec nMeo uacog
1 2 3 4
I'naBa 1.Aaredpandeckue apoou (23 yaca) i
1-2 1.1 Anrebpandeckue aApoow .
3-5 1.2 OCHOBHOE CBOMCTBO JpOOH
6-9 1.3 Cro’keHHE W BEIYUTAHHE anTreOpandeckux apooeit
10-14 1.4 VYMHOXCHHE U JICTICHHIE anreOpandeckux apooeit
15-17 1.5 CTeneHs ¢ IeNbIM ITOKa3aTeleM
18-20 1.6 CBOMCTBA CTEIEHHU C IIENIBLIM ITOKA3aTENEM
21-23 1.7 Pemenue ypaBHeHuil 1 3a1a4
24 3aver Ne 1 JlelicTBusd ¢ anre6pan4ecKuMH IpoosiMu»

I'maBa 2. KBagpaTtHble kopHu (17 yacoB)
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25-26 2.1 AmHanu3 3aueTHOH paboThl. 3aa4a 0 HaX0KACHUH CTOPOHBI KBaIpaTa
27-28 2.2 HppauuoHnanbHble yucia
29-30 2.3 Teopema [ugaropa
31-32 2.4 KBanpatHslif KOpeHb - anredpandecKuii moaxo
33-35 2.5 CBoiicTBa KBaIpaTHBIX KOpHEH
36-38 2.6 [IpeoOpazoBanne BEIpaKEHUH, COAEPIKANUX KBAAPATHEIE KOPHU
39-40 2.7 KyOundeckuii KOopeHb
41 3auer Ne2

I'naBa 3. KBagpathble y

paBHenus (19 yacos)

42-43 3.1 Amnanu3 3aueTHOH paboThl. Kakue ypaBHeHUSs Ha3bIBAIOTCS
KBaJpaTHBIMH
44-47 3.2 ®dopmylia KOpHEH KBaJIpaTHOTO YpaBHEHUS
48-49 33 Bropas popmyna kopHeil kKBagpaTHOTO ypaBHEHHUS
50-52 34 Pemenne 3agau
53-55 3.5 Henonusle kBanpaTHbIe ypaBHEHUS
56-57 3.6 Teopema Buera
58-59 3.7 Pa3noxenue kBasipaTHOTrO TpexuyieHa Ha MHOKUTENN
60 3auer Ne3

I'naBa 4. Cuctrembl ypaBHenuii (19 yacos)

61-63 60 Ananmz 3aueTHoON paboThl. JInHEHHOE ypaBHEHHE C IBYMS
MepeMeHHBIMU
64-66 63 VYpaBHenue npsamoi Buja y=kx+1
67-69 66 CucteMsl ypaBHeHUH. Permenne cucteM crmoco0oM CIIOKCHIS
70-72 69 Pemenwne cucrem criocoO0M 1MOACTaHOBKH
73-76 72 Pemenue 3a1a4 ¢ mOMOIIBIO CUCTEM YpaBHEHUN
77-78 76 3agaun Ha KOOPAUHATHON TIIOCKOCTH
79 78 3auer Ne4

I'naBa 5. ®yukuuu (14 yacon)

80-81

79

Amnanu3 3a4eTHOH paboTel. UTeHue rpadukoB
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82-83 81 Uro Takoe (yHKIHH 2
84-85 84 I'padpuk pyHKIIUN 2
86-87 85 CaoticTBa PyHKIUH 2
88-90 88 Jluneitnast GyHKIUSL 3
91-92 91 Oyuxrus y=k/x u ee rpaduk 2
93 92 3adger NeS 1
I'naBa 6. BeposiTHOCTBH M cTaTHCTHKA (6 YacoB)
94-96 93 AmHanmu3 3a49eTHO# paboThl. CTATUCTHIECKUE XapaKTePUCTHKU 3
97-98 96 BeposaTHOCTh paBHOBO3MOKHBIX COOBITHIHA 2
99 98 I'eomeTpuyeckue BEpOSITHOCTH 1
IToBTOpenue (3 yaca)
100 99 HtoroBast KOHTpOJIbHAS paboTa 1
101-102 100 IToBTOpEHue 2
Anreopa 9
Ne ypoka| Ne mynkra Tema ypoka Kounuec
TBO
YyacoB
1 2 3
I'naBa 1. HepaBenctBa (20 yacos)
1-4 1.1 JelicTBUTENHHBIC YHCIIA. 4
5-6 1.2 OO6mme cBoWiCTBa HEPABEHCTB 2
7-11 1.3 PeweHne nuHeHBIX HEPABEHCTB 5
12-14 1.4 PewreHne cuctem JIMHEHHBIX HEPABEHCTB 3
15-17 1.5 JlokazaTensCTBO HEPABEHCTB 3
18-19 1.6 YT0 03HAYAIOT CIOBA «C TOYHOCTHIO J10...» 2
20 3auer Nel 1
I'naBa 2. KBagpatuunas ¢gynkuus (204acoB)

21-24 2.1 Kakyto (hyHKIHIO Ha3bIBAIOT KBaAPaTHIHOMH 4
25-26 2.2 I'paduk u cBoiicTBa PyHKIMHU y=ax> 2




27-31 23 Capur rpaduka QyHKIMM y=ax> BIOJIb OCEN KOOPIMHAT

32-35 2.4 I'padux QyHKIMHU y=ax>+BX+C
36-39 2.5 KBanparnsie HepaBeHCTBa
40 3auer Ne 2

I'naBa 3.YpaBHeHMs U CHCTeMBbI YPaBHeHH (25 yacoB)

41-44 3.1 PannoHanbsHbIe BEIPAXKEHUS
45-46 3.2 Lensie ypaBHEHUS
47-50 33 [ pobHbIe ypaBHEHMS
51-54 34 Pemenwne 3anau
55 3.5 3auer Ne 3
56-59 3.6 CucrteMbl ypaBHEHUHN € IBYMSI IEPEMEHHBIMU
60-61 3.7 Perienue 3agau
62-64 3.8 I'padudeckoe nccnenoBanue ypaBHCHHMA
65 3auer Ne 4

I'naBa 4. ApudgMeTnyeckas u reomeTpuyeckas nporpeccun (17 yacos)

66-67 4.1 YucaoBbIe ITOCIIEA0BATEIHFHOCTH
68-70 4.2 Apudmerrueckas nporpeccus
71-73 43 CyMMa mepBbIX N WICHOB apU(METHIECKON POrpeccHu
74-76 4.4 I'eomeTpuueckast mporpeccust
77-78 4.5 CyMMa NepBBIX N YJIEHOB T€OMETPHUUECKOM MPOrpeccuu
79-81 4.6 [IpocTsie 1 c0KHBIE TPOIIEHTHI

82 3auer Ne 5

I'naBa 5. Cratucruyeckue ucciaenoBanus (7 4acos)

83-84 5.1 Bri6opounsie nccieoBaHus
85-86 5.2 WuTtepBansHbiii psg. ['uctorpamma
87-88 5.3 XapakTepuCTHKHU pa3dpoca

89 5.4 CratrcTideckoe OIeHHBaHUE U TTPOTHO3

IToBTOpenne (13 yacos)

90-91 [ToBTOpenue. BeipaskeHus u mpeoOpa3oBaHus
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92-93 JIuneliHble ypaBHEHUS U HEPABEHCTBA. PelieHne TeKCTOBBIX 3a1a4
94-95 KBanparnsle ypaBHeHus. PeneHre TeKCTOBBIX 3a1a4

96-97 KBanpatHbie HepaBeHCTBA

98-99 Pemenne ApoOHBIX, IETBIX YPABHEHUN TPETHEH M USTBEPTOU CTEIICHU
100-101 Htorosast KOHTpOJIbHAS paboTa

102 YPOK-KOHCYJIbTalUs
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